The first radioimmunoassays permitting measurement of human thyrotropin (hTSH) in serum were described by Litiger, Odell, and coworkers (1-3). These assays represented a significant advance, were used for physiological studies (4), and reliably distinguished serum of euthyroid subjects from that of subjects with primary hypothyroidism. They were not sensitive enough reproducibly to distinguish hyperthyroidism from normal, or for use in studying the dynamics of hTSH secretion (e.g., diurnal variations) in normal subjects. Subsequently, assays of increasing sensitivity have been described that can be used for such purposes, but they have required either extraction of serum (5) 
Materials and Methods

Antibody Production
Preparation of Avidin-Coated Beads
Screening of Monoclonal Antibodies
We purified 10 monoclonal antibodies that had been both iodinated for 2 h at room temperature on a rotating shaker at 170 rpm. The liquid was aspirated from the bead, and the bead was washed twice with 2 mL of phosphate-buffered saline containing 1 mL of Thton X-100, and its radioactivity was counted for 1 mm in a gamma spectrometer.
Results
The Twenty-five of these were selected for further characterization.
Nine of these clones, which produced the highest titer in vitro, were selected for larger-scale antibody production and antibody purification. Table 1 summarizes these data.
The purified monoclonal antibodies were selected on the basis of: (a) the mouse that produced the highest titer of anti-hTSH in vivo and (b) the hybridoma cell lines that produced the highest titer in vitro. They were tested systematically to determine which pairs reacted against spatially distant antigenic sites on the hTSH molecule. We assumed in these experiments that when one antibody interfered with binding of a second antibody, the antigenic sites were located close together on the hTSH molecule. Table 2 shows the results of these screening studies. In addition to these Using antibodies nos. 6, 9, 10, 15, and 21 (Table 2) , we constructed hTSH dose-response curves.
From these results, two antibodies (nos. 6 and 9) were selected for assay development;
we then assessed the effects of time and temperature on the results of assays involving these antibodies. Figure 2 shows the data from some of these studies and indicates that longer incubations increase the radiolabel bound at all doses of hTSH;
however 
milli-int. unitsfL).4
At extremely large doses these sandwich assays exhibit a "hook" effect (21). The hook effect for this hTSH assay was observed only at hTSH dosages of >600 milli-int.
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